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Nabro volcano, Eritrea

13 June 2011
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Why does this matter?

What’s new here?

Is it correct?
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Fig. 3 Snapshots of cloud-top infrared brightness temperature (BT) from SEVIRI/Meteosat-9 on 

12 June 2011 at 21:00 (A), 22:00 (B), and 23:00 (C) and 13 June at 00:00 UTC (D) around the 

Nabro volcano.

J.-P. Vernier et al. Science 2013;339:647
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Figure 1, Fromm et al., 2014

Meteosat thermal IR brightness temperature minimum and

altitude inferred using nearest radiosonde profiles.



Fig. 4 The time series of Northern Hemisphere stratospheric aerosol optical depth during 

days after the volcanic eruptions that caused the four largest stratospheric perturbations as 

measured by OSIRIS since its launch in 2001. 
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OSIRIS locations inside this Asian Monsoon box.

One Day of OSIRIS Coverage: 13 June 2011



On 13 June, all the aerosol profiles look like pre-Nabro: 

i.e. background conditions.

Gray: 

1-12 June 2011

Tropopause



All-time OSIRIS

Extinction Max

On 17 July, ~5 weeks later. Here is a classic example of an

aerosol layer.
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Mt. Pinatubo eruption

http://onlinelibrary.wiley.com/doi/10.1002/2014JD021507/full


Journal of Geophysical Research: Atmospheres

3 SEP 2014 DOI: 10.1002/2014JD021507

http://onlinelibrary.wiley.com/doi/10.1002/2014JD021507/full#jgrd51618-fig-0013

OSIRIS Profile Zmin in terms of Potential Temperature
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Remedy for the High Zmin:

Proxy AOD supplement           If (High Zmin) then add .02 to AOD

2009

Sarychev Peak
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et al., (2010)
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Figure 2. Ridley et al., (GRL, 2014)

What are the implications for the GISS (Sato) AOD record?

- dominated by OSIRIS since ~2002



Conclusions:
* Point-source, episodic UTLS pathways are notoriously difficult to characterize

- fall “between the cracks” w.r.t. space-based remote sensing

- problem: imputing a geophysical process to an under-sampling issue

* Nabro’s June 2011 eruption involved “Classic” direct stratospheric injection.

* injection altitudes between 16-19 km.

* Smithsonian has updated/corrected Nabro injection height.

* Nabro stratospheric aerosols were in abundance without delay.

* No evidence for Asian Monsoon role in the stratospheric aerosol injection.

* OSIRIS stratospheric aerosol data are biased.

* systematic under-sampling of the full stratospheric column

* additional biasing in presence of plumes with extinction > 0.0025/km

* A High-Zmin AOD proxy strategically brings OSIRIS into greater agreement

with other data.

* Papers on Kasatochi, Sarychev Peak invoking OSIRIS can be re-assessed.

* NASA GISS AOD record has substantial contribution since 2002 from OSIRIS.

* Caution called for.

mike.fromm@nrl.navy.mil



Source: The Huffington Post

Adam Bourassa: "We used to think that a volcano had to have enough energy that it 

would put its aerosol and gas directly into the stratosphere in order for it to have a 

climate effect, but what we see now is that it can be a low altitude as long as it's say next 

to the Asian summer monsoon and then we can get a climate effect.”

"This is the first time that we've ever observed volcanic aerosol reaching the 

stratosphere via some other pathway."

The “other pathway?”

Monsoon thunderstorm convection

What’s new here?



Four papers on two eruptions, showing discrepancies 

between OSIRIS aerosol and other observations or 

model output.

1. Kasatochi (Alaska), August 2008

2. Sarychev Peak (Kurile Islands), June 2009

The discrepancies are:

1. Low bias in OSIRIS stratospheric AOD (factors of 2-10)

2. Delayed onset of AOD increase

What follows: excerpts from one these papers.



Kasatochi: Kravitz et al. (2010)



Sarychev Peak: Haywood et al. (2010)



Sarychev Peak: Haywood et al. (2010)



OSIRIS is considered the benchmark.

From Conclusions:

Sarychev Peak: Haywood et al. (2010)





from Conclusions:

Sarychev Peak: Kravitz et al. (2011)

OSIRIS was assumed to be the benchmark (e.g.):



Sarychev Peak: O’Neill et al. (2012)



from Conclusions

Sarychev Peak: O’Neill et al. (2012)


